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(57) ABSTRACT

A system for notebook processing to handle job execution in
cross-cloud environment 1s disclosed. A decision force assis-
tant to receive one or more job requests representative of
execution of one or more projects, parses the one or more job
requests recerved; a decision force engine launches one or
more virtual machines on a cloud-based platform, sends one
or more job instructions associated with the one or more job

requests to the decision force assistant, enables the decision
force assistant to fetch at least one mput file corresponding
to the one or more job instructions; a job execution engine
runs one or more web-based notebooks 1 a sequential
manner, enables the decision force assistant to fetch the at
least one input file for execution of the one or more job
requests on the one or more web-based notebooks, generates
a job associated output, to generate a job execution status.

17 Claims, 6 Drawing Sheets
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SYSTEM AND METHOD FOR NOTEBOOK
PROCESSING TO HANDLE JOB

EXECUTION IN CROSS-CLOUD
ENVIRONMENT

BACKGROUND

Embodiments of the present disclosure relate to an auto-
mated project execution system and more particularly to a
notebook processing system and a method to handle job
execution 1n cross-cloud environment.

In today’s age of growing engineering complexity, con-
nected products and the Internet of Things (IoT) are chang-
ing a way of work and life. Engineering teams of any
enterprise are facing pressure to quickly adapt to the pace of
change 1n nearly every imdustry, with more data than ever to
leverage. The engineering team knows, requirements man-
agement 1s critical to the success of any project. Poor
requirements definition results in project delays, cost over-
runs, and poor product quality. As a result, the engineering,
teams utilizes various systems in order to achieve end to end
engineering lifecycle for delivering new innovations in
requirements management for systems engineers.

Conventionally, the system available for execution of
business projects for the engineering teams includes a stan-
dard method to mput one or more parameters and requires
manual 1ntervention to go through several steps to run a job
associated with machine learning or artificial intelligence
technology. However, the manual intervention required by
such a conventional system makes auditing of input param-
cters diflicult. Also, such a conventional system 1s unable to
analyze a project’s requirement, suggests one or more
improvements that leverage industry with one or more best
practices and brings one or more new features to improve
requirements quality early 1n a project by making the search,
peer collaboration and job execution all together in an
integrated platiorm. Moreover, such a conventional system
decreases self-service usage for job execution which results
in engagement for back-and-forth steps between users and
data scientists and aflects productivity. Furthermore, such a
conventional system requires data scientists or any engineers
to write or to handle workflow automations with schedulers
which further requires domain knowledge and expertise.

Hence, there 1s a need for an improved system and a
method for notebook processing to handle job execution in
cross-cloud environment in order to address aforementioned
1Ssues.

BRIEF DESCRIPTION

In accordance with an embodiment of the present disclo-
sure, a system for notebook processing to handle job execu-
tion 1n cross-cloud environment 1s disclosed. The system
includes a processing subsystem hosted on a server and
configured to execute on a network to control bidirectional
communications among a plurality of elements. The pro-
cessing subsystem includes a decision force assistant con-
figured to recetve one or more job requests representative of
execution of one or more projects from one or more sources
in one or more formats. The decision force assistant 1s also
configured to parse the one or more job requests received for
interpretation using a data parsing technique. The processing
subsystem also includes a decision force operatively coupled
to the decision force assistant. The decision force engine 1s
configured to launch one or more virtual machines on a
cloud-based platform based on the one or more job requests
received. The decision force engine 1s also configured to
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send one or more job 1nstructions associated with the one or
more job requests to the decision force assistant via a
messaging technique upon successiul launching of the one
or more virtual machines. The decision force engine 1s also
configured to enable the decision force assistant to fetch at
least one input file corresponding to the one or more job
instructions from an external storage repository. The pro-
cessing subsystem also includes a job execution engine
operatively coupled to the decision force engine. The job
execution engine 1s configured to run one or more web-
based notebooks 1n a sequential manner by importing a
notebook configuration file from the external storage reposi-
tory. The job execution engine 1s also configured to enable
the decision force assistant to fetch the at least one input file
for execution of the one or more job requests on the one or
more web-based notebooks. The job execution engine 1s also
configured to generate a job associated output upon execu-
tion of the at least one mput file corresponding to the one or
more job requests on the one or more web-based notebooks.
The job execution engine 1s also configured to generate a job
execution status for storing in a status information database
based on the job associated output generated.

In accordance with another embodiment of the present

disclosure, a method for notebook processing to handle job
execution 1 cross-cloud environment 1s disclosed. The
method includes recerving, by a decision force assistant, one
or more job requests representative of execution of one or
more projects from one or more sources in one or more
formats. The method also includes parsing, by the decision
force assistant the one or more job requests received for
interpretation using a data parsing technique. The method
also includes launching, by the decision force engine, one or
more virtual machines and Kubernetes cluster on a cloud-
based platform based on the one or more job requests
received. The method also includes sending, by the decision
force engine, one or more job 1nstructions associated with
the one or more job requests to the decision force assistant
via a messaging technique upon successiul launching of the
one or more virtual machines. The method also includes
enabling, by the decision force engine, the decision force
assistant to fetch at least one nput file corresponding to the
one or more job instructions from an external storage
repository. The method also includes running, by a job
execution engine, one or more web-based notebooks 1n a
sequential manner by importing a notebook configuration
file fetched from the external storage repository. The method
also includes enabling, by the job execution engine, the
decision force assistant to fetch the at least one input file for
execution of the one or more job requests on the one or more
web-based notebooks. The method also includes generating,
by the job execution engine, a job associated output upon
execution of the at least one 1nput file corresponding to the
one or more job requests on the one or more web-based
notebooks. The method also includes generating, by the job
execution engine, a job execution status for storage 1n a
status 1nformation database based on the job associated
output generated.

To further clarity the advantages and features of the
present disclosure, a more particular description of the
disclosure will follow by reference to specific embodiments
thereol, which are 1llustrated 1n the appended figures. It 1s to
be appreciated that these figures depict only typical embodi-
ments of the disclosure and are therefore not to be consid-
ered limiting 1n scope. The disclosure will be described and
explained with additional specificity and detaill with the
appended figures.
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BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure will be described and explained with
additional specificity and detail with the accompanying
figures 1n which:

FIG. 1 1s a block diagram of a system for notebook
processing to handle job execution in cross-cloud environ-
ment 1 accordance with an embodiment of the present
disclosure:

FIG. 2 represents a schematic representation of an
embodiment of a decision force job execution 1n a cross-
cloud environment of a system of FIG. 1 1n accordance with
an embodiment of the present disclosure;

FIG. 3 1llustrates a schematic representation of an exem-
plary embodiment of a system for notebook processing to
handle job execution in cross-cloud environment of FIG. 1
in accordance with an embodiment of the present disclosure;

FIG. 4 1s a block diagram of a computer or a server in
accordance with an embodiment of the present disclosure;
and

FIGS. 5(a) and 5(b) 1s a flow chart representing the steps
involved 1n a method for notebook processing to handle job
execution in cross-cloud environment 1n accordance with the
embodiment of the present disclosure.

Further, those skilled 1n the art will appreciate that ele-
ments 1n the figures are illustrated for simplicity and may not
have necessarily been drawn to scale. Furthermore, 1n terms
of the construction of the device, one or more components
of the device may have been represented in the figures by
conventional symbols, and the figures may show only those
specific details that are pertinent to understanding the
embodiments of the present disclosure so as not to obscure
the figures with details that will be readily apparent to those
skilled 1n the art having the benefit of the description herein.

DETAILED DESCRIPTION

For the purpose of promoting an understanding of the
principles of the disclosure, reference will now be made to
the embodiment illustrated 1n the figures and specific lan-
guage will be used to describe them. It will nevertheless be
understood that no limitation of the scope of the disclosure
1s thereby intended. Such alterations and further modifica-
tions 1n the illustrated system, and such further applications
of the principles of the disclosure as would normally occur
to those skilled 1n the art are to be construed as being within
the scope of the present disclosure.

The terms “comprises”™, “comprising”’, or any other varia-
tions thereof, are intended to cover a non-exclusive inclu-
sion, such that a process or method that comprises a list of
steps does not include only those steps but may include other
steps not expressly listed or iherent to such a process or
method. Similarly, one or more devices or sub-systems or
clements or structures or components preceded by “com-
prises . . . a~ does not, without more constraints, preclude the
existence of other devices, sub-systems, elements, struc-
tures, components, additional devices, additional sub-sys-
tems, additional elements, additional structures or additional
components. Appearances of the phrase “in an embodi-
ment”’, “in another embodiment” and similar language
throughout this specification may, but not necessarily do, all
refer to the same embodiment.

Unless otherwise defined, all technical and scientific
terms used herein have the same meaning as commonly
understood by those skilled 1n the art to which this disclosure
belongs. The system, methods, and examples provided

herein are only illustrative and not intended to be limiting.
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In the following specification and the claims, reference
will be made to a number of terms, which shall be defined
to have the following meanings. The singular forms “a”,
“an”, and “the” include plural references unless the context
clearly dictates otherwise.

Embodiments of the present disclosure relate to a system
and a method for notebook processing to handle job execu-
tion in cross-cloud environment. The system includes a
processing subsystem hosted on a server and configured to
execute on a network to control bidirectional communica-
tions among a plurality of elements. The processing subsys-
tem includes a decision force assistant configured to receive
one or more job requests representative of execution of one
or more projects from one or more sources in one Or more
formats. The decision force assistant i1s also configured to
parse the one or more job requests received for interpretation
using a data parsing technique. The processing subsystem
also 1ncludes a decision force operatively coupled to the
decision force assistant. The decision force engine 1s con-
figured to launch one or more virtual machines on a cloud-
based platform based on the one or more job requests
received. The decision force engine 1s also configured to
send one or more job instructions associated with the one or
more job requests to the decision force assistant via a
messaging technique upon successtul launching of the one
or more virtual machines. The decision force engine 1s also
configured to enable the decision force assistant to fetch at
least one mput file corresponding to the one or more job
instructions from an external storage repository. The pro-
cessing subsystem also includes a job execution engine
operatively coupled to the decision force engine. The job
execution engine 1s configured to run one or more web-
based notebooks 1n a sequential manner by importing a
notebook configuration file from the external storage reposi-
tory. The job execution engine 1s also configured to enable
the decision force assistant to fetch the at least one input file
for execution of the one or more job requests on the one or
more web-based notebooks. The job execution engine 1s also
configured to generate a job associated output upon execu-
tion of the at least one mput file corresponding to the one or
more job requests on the one or more web-based notebooks.
The job execution engine 1s also configured to generate a job
execution status for storing in a status information database
based on the job associated output generated.

FIG. 1 1s a block diagram of a system 100 for notebook
processing to handle job execution in cross-cloud environ-
ment 1 accordance with an embodiment of the present
disclosure. The system 100 includes a processing subsystem
105 hosted on a server 108. In one embodiment, the server
108 may include a cloud server. In another embodiment, the
server 108 may include a local server. The processing
subsystem 105 1s configured to execute on a network (not
shown 1n FIG. 1) to control bidirectional communications
among a plurality of elements. In one embodiment, the
network may include a wired network such as local area
network (LLAN). In another embodiment, the network may
include a wireless network such as wi-f1, Bluetooth, Zigbee,
near field communication (NFC), infra-red communication
(RFID) or the like. The processing subsystem 103 includes
a decision force assistant 110 configured to receive one or
more job requests representative of execution of one or more
projects from one or more sources in one or more formats.
In one embodiment, the one or more job requests may
include one or more machine learning based job requests for
training or testing one or more machine learning models. In
such embodiment, the one or more job requests are received
from the one or more sources which may include, but not
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limited to, a user or a scheduled event for triggering the one
or more job requests. In one embodiment, the one or more
formats may include at least one of a voice format, a text
format or a combination thereof.

The decision force assistant 110 1s also configured to
parse the one or more job requests received for interpretation
using a data parsing techmique. When the user such as a
business user submits the one or more job requests through
voice or text-based entry, the decision force assistant auto-
matically parses the one or more job requests and injects
different parameters mto a decision force engine. In one
embodiment, the data parsing technique may include a
recursive descent parsing technique, a predictive parsing
technique, a left-left (LL) parsing technique, a left-right
(LR) parsing technique, a simple left-right (SLR) parsing
technique or a look ahead left-right (LALR) parsing tech-
nique. Parsing of the one or more job requests helps in
understanding business requirement associated with the one
Or more projects.

The processing subsystem 105 also includes a decision
force engine 120 operatively coupled to the decision force
assistant 110. The decision force engine 120 1s configured to
launch one or more virtual machines on a cloud-based
platform based on the one or more job requests received.
When a new job request arrives, the Decision Force engine
120 launches the one or more VMs 125 on AWS cloud 135.
Upon successiul VM launch, the Decision Force assistant
registers the VM details to Decision Force engine. The
Decision force engine further sends the one or more job
instructions to the launched VM wvia advanced message
queuing protocol (AMQP) message. In such embodiment,
the AMQP messaging technique listens to an application
programming interface to get the one or more job nstruc-
tions. In one embodiment, the one or more virtual machines
(VMs) are launched on an external cloud-based platiorm
provided by a cloud service provider for performing one or
more cloud computing services. In such embodiment, the
one or more virtual machines are launched on the cloud-
based platform using a corresponding cloud service provid-
er’s application programming interface (API). In a specific
embodiment, the external cloud-based platform may
include, but not limited to, an Amazon Web Services™
(AWS) cloud-based platform, Microsoft Azure™ cloud-
based platform and a Google™ cloud-based platform. On
such embodiment of the decision force job execution 1n a
multi-cloud environment of a system 1s represented. FIG. 2.

Referring to FIG. 1, once, the one or more VMs are
launched, Kubernetes™ clusters are launched on demand
for automating computer application deployment, scaling,
and management. The Kubernetes 1s feasibly applied to
manage the one or more virtual machines that normally runs
in a cloud or virtualization platform. The Kubernetes (K8)
clusters helps one or more data scientists to abstract to
manage cloud resources and let the one or more data
scientists or users to focus on their business models. The
decision force assistant also provides a user-friendly inter-
face by hiding launching of the one or more K8 cluster
complexities from the users and mimimize the launching or
managing clusters development operations (DevOps) skills.

The decision force engine 120 1s also configured to send
one or more job 1nstructions associated with the one or more
10b requests to the decision force assistant via a messaging,
technique upon successiul launching of the one or more
virtual machines. The decision force engine 120 1s also
configured to enable the decision force assistant to fetch at
least one input file corresponding to the one or more job
instructions from an external storage repository. In one
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embodiment, the at least one input file may include at least
one of an mput data source file, at least one machine learning
code file, at least one configuration file or a combination
thereof. In such embodiment, the at least one mput data
source file may include one or more mput datasets associ-
ated with one or more real-life business use cases. In another
embodiment, the at least one machine learning code file may
include at least one of a file of one or more machine learning
procedures, a file of one or more machine learning data
models or a combination thereof. As used herein, the term
‘one or more machine learning procedure’ 1s defined as
mathematical technique that 1s run on data for performing a
particular task and generates an output. Similarly, the term
‘one or more machine learning models’ 1s defined as an
output of a machine learning technique or a procedure that
runs on data and represents what was learned by a machine
learning technique.

The processing subsystem 103 also includes a job execu-
tion engine 130 operatively coupled to the decision force
engine 120. The job execution engine 130 1s configured to
run one or more web-based notebooks 1n a sequential
manner by importing a notebook configuration file from the
external storage repository. In one embodiment, the one or
more web-based notebooks may include, but not limited to
a Jupyter™ Notebook, PyCharm™ integrated development
environment (IDE), RStudio™ IDE, Spark™ Notebook and
the like. In some embodiment, the external storage reposi-
tory may 1include a cloud storage bucket of an external
service provider. In some embodiment, the cloud storage
bucket may include a Google cloud storage bucket. In such
embodiment, the cloud storage bucket 1s connected via a
cloud connector and an executor.

The system 100 provides default storage option as Google
Cloud Storage and files/Tfolders segregates between tenants.
The default storage provided by the external storage reposi-
tory internally uses single cloud bucket and manages tenant
folders as abstract layer and ensures files and folders are
secured. Also, the external storage repository has an option
to store files 1n encrypted mode. The external storage
repository provided by the external service provider also
enables a feature to bring vour own cloud storage (BYOC).
In the external storage repository, a tenant admin may
configure his or her own enterprise cloud storage account
and also has an ability to mount any other cloud storages and
also any NFS storages as well. It has the option to copy,
move or extract files from one cloud to another cloud by
using the platform interface. On the Kubernetes job clusters,
the storage services automatically mount inside the one or
more VMs to provide the option for the Jupyter notebooks
to access required files from the storage. For example, one
or more data science models require large datasets 1n order
to train a feature with high central processing unit (CPUs)
and random-access memory (RAMs) or graphics processing
unmt (GPU) clusters. The job execution engine also provides
the high flexibility to create VM clusters and storage be
mounted as local drive for the notebooks to get datasets
access 1n seamless manner to train a model.

The job execution engine 130 1s also configured to enable
the decision force assistant 110 to fetch the at least one input
file for execution of the one or more job requests on the one
or more web-based notebooks. For one or more artificial
intelligence (Al) or machine learning (ML) models, the job
execution engine requires various iterations to run the ML
procedures by tuming one or more hyper parameters and run
the same job 1n order to get accuracies of the one or more
ML models. The job execution engine 130 of a decision
force platform has intelligence to automatically extract
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configurable hyper parameters in a tabular format so that the
users are able to update the one or more hyper parameters in
a table and may re-run jobs without limitations until desired
accuracies 1s achieved.

The job execution engine 130 i1s also configured to
generate a job associated output upon execution of the at
least one input file corresponding to the one or more job
requests on the one or more web-based notebooks. In one
embodiment, the job associated output may include a job
execution result delivered to a user 1n a predefined format for
decision making of the one or more projects. In such
embodiment, the predefined format may include, but not
limited to a text format, a voice format and the like. The
decision force engine manages different sources for process-
ing the notebooks and processes the one or more job
requests. Subsequently, the job execution result 1s delivered
to the user with a summary 1 text or voice, along with
detailed information and artifacts for decision making.

The job execution engine 130 i1s also configured to
generate a job execution status for storing in a status
information database based on the job associated output
generated. In one embodiment, the job execution status may
include a successiul execution status and a failed execution
status. Once the one or more web-based notebook execu-
tions are completed, then the decision force assistant sends
the job execution status along with execution log to the
decision force engine. The decision force engine updates the
10b execution status 1nto the status information database and
terminates the one or more K8 clusters.

FIG. 3 1llustrates a schematic representation of an exem-
plary embodiment 100 of a system for notebook processing
to handle job execution 1n cross-cloud environment of FIG.
1 1 accordance with an embodiment of the present disclo-
sure. The system 100 1s utilized 1n field of data science and
data processing of running codes on a cloud infrastructure.
Considering an example, where the system 100 1s utilized
for executing one or more data science projects 1n a financial
organization. Generally, the financial organization requires
the one or more data science projects for fraud detection in
order to find anomalous transactions and insurance scams.
One or more employees of the financial organization gen-
erally have less knowledge and expertise related to data
science domain. As a result, execution of the one or more
projects without domain knowledge becomes a challenging
task. The system 100 executes a sequence of notebooks
belonging to the one or more business projects of the
financial organization, with an interface to inject parameters
using an Al assistant and 1nteract with processed output. The
system 100 1ncludes a processing subsystem 1035 hosted on
a server 108 which includes a decision force assistant 110
configured to receive one or more job requests representa-
tive of execution of one or more projects from one or more
sources 115 1in one or more formats. For example, the one or
more job requests may include one or more machine learn-
ing based job requests for training or testing one or more
machine learning models for fraud detection of financial
transaction. In the example used herein, the one or more job
requests are received from the one or more sources 115
which may include, but not limited to, a user or a scheduled
event for triggering the one or more job requests. The one or
more job requests from the one or more sources are collected
using an application interface (API). Here, the one or more
10b requests are received 1n the one or more formats which
may include at least one of a voice format, a text format or
a combination thereof.

Once, the one or more job requests are received, a
decision force assistant 110 parses the one or more job

10

15

20

25

30

35

40

45

50

55

60

65

8

requests received for interpretation using a data parsing
technique. For example, the one or more job requests may be
received 1n a user understandable language such as ‘Eng-
lish’. Such one or more job requests in the °.

English’
language are parsed using at least one of a recursive descent
parsing technique, a predictive parsing technique, a left-left
(LL) parsing technique, a left-right (LR) parsing technique,
a simple left-right (SLR) parsing technique or a look ahead
left-right (LALR) parsing technique. Parsing of the one or
more job requests helps 1n understanding business require-
ment associated with the one or more projects.

Upon parsing, whenever a new job request arrives, a
Decision Force engine 120 launches one or more virtual
machines (VMs) on a cloud-based platform 128. Upon
successiul VM launch, the decision force assistant registers
the VM details to the Decision Force engine. The Decision
force engine further sends the one or more job instructions
to the launched VM wvia an advanced message queuing
protocol (AMQP) message. For example, the one or more
virtual machines (VMs) are launched on an external cloud-
based platform provided by a cloud service provider for
performing one or more cloud computing services. The one
or more virtual machines are launched on the cloud-based
platform 128 using a corresponding cloud service provider’s
application programming interface (API) or cloud connec-
tors and executors (129). In the example used herein, the
external cloud-based platform may include, but not limited
to, an amazon web Services™ (AWS) cloud-based platiorm.

Once, the one or more VMs are launched, Kubernetes™
clusters are launched on demand for automating computer
application deployment, scaling, and management. The
Kubernetes 1s feasibly applied to manage the one or more
virtual machines that normally runs i a cloud or virtual-
ization platform. The Kubernetes (K8) clusters helps one or
more data scientists to abstract to manage cloud resources
and let the one or more data scientists or users to focus on
their business models. The decision force assistant also
provides a user-friendly interface by hiding launching of the
one or more K8 cluster complexities from the users and
minimize the launching or managing clusters development
operations (DevOps) skills.

Again, after successiul launching of the one or more VMs,
the decision force engine 120 sends one or more job 1nstruc-
tions associated with the one or more job requests to the
decision force assistant 110 via the AMQP messaging tech-
nique. The decision force engine 120 also enables the
decision force assistant 110 to fetch at least one mput file
corresponding to the one or more job 1nstructions from an
external storage repository. For example, the at least one
input file may include at least one of an mput data source
file, at least one machine learning code file, at least one
configuration file or a combination thereof. In such an
example, the at least one 1nput data source file may include
one or more mput datasets associated with one or more
real-life business use cases. Similarly, the at least one
machine learning code file may include at least one of a file
ol one or more machine learning procedures, a file of one or
more machine learning data models or a combination
thereof.

Further for execution of the one or more job requests, a
10b execution engine 130 of the processing subsystem, runs
one or more web-based notebooks 1n a sequential manner by
importing a notebook configuration file from the external
storage repository. In the example used herein, the web-
based notebook may include a Jupyter™ Notebook to
execute the one or more data science models. The job
execution engine 130 also enables the decision force assis-
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tant to fetch the at least one 1nput file for execution of the one
or more job requests on the web-based notebook. For one or
more artificial intelligence (Al) or machine learning (ML)
models, the job execution engine requires various iterations
to run the ML procedures by tuning one or more hyper
parameters and run the same job 1n order to get accuracies
of the one or more ML models. The job execution engine of
a decision force platform has intelligence to automatically
extract configurable hyper parameters 1n a tabular format so
that the users are able to update the one or more hyper
parameters 1n a table and may re-run jobs without limitations
until desired accuracies 1s achieved. The automatic extrac-
tion of the one or more hyper parameters for the one or more
machine learming models eliminate requirement of the one
or more data scientists to provide the inputs to the defined
machine learning procedure or tune the one or more hyper-
parameters manually and yields results quickly instead of
several days.

The job execution engine 130 also generates a job asso-
ciated output upon execution of the at least one put file
corresponding to the one or more job requests on the
web-based notebook. For example, the job associated output
may include a job execution result delivered to a user 1n a
predefined format for decision making of the one or more
projects. In such an example, the predefined format may
include, but not limited to a text format, a voice format and
the like. Moreover, the job execution engine also generates
a job execution status, herein the job execution status 1is
stored 1n a status information database based on the job
associated output generated. For example, the job execution

status may include a successtul execution status and a failed
execution status. Once the one or more web-based notebook
executions are completed, then the decision force assistant
sends the job execution status along with execution log to
the decision force engine. The decision force engine updates
the job execution status into the status information database
and terminates the one or more K8 clusters. Thus, the system
100 runs the one or more job requests and makes democ-
ratization of data science projects real. Also, the system 100
climinates requirement of one or more non-technical users to
learn the steps to run the one or more ML models with
complexities of cloud constructs. The system not only
abstracts complexities of the ML models and infrastructure
related parameters for easy use of job submission, but also
it allows the one or more job requests to be submitted 1n a
simple text or voice commands, changing the paradigm for
submitting jobs and interpreting results.

FIG. 4 1s a block diagram of a computer or a server in
accordance with an embodiment of the present disclosure.
The server 200 includes processor(s) 230, and memory 210
operatively coupled to the bus 220. The processor(s) 230, as
used herein, means any type of computational circuit, such
as, but not limited to, a microprocessor, a microcontroller, a
complex 1nstruction set computing miCroprocessor, a
reduced 1nstruction set computing micCroprocessor, a very
long mstruction word microprocessor, an explicitly parallel
instruction computing microprocessor, a digital signal pro-
cessor, or any other type of processing circuit, or a combi-
nation thereof.

The memory 210 includes several subsystems stored in
the form of executable program which instructs the proces-
sor 230 to perform the method steps illustrated 1n FIG. 1.
The memory 210 1s substantially similar to a system 100 of
FIG. 1. The memory 210 has following elements: a process-
ing subsystem which includes a decision force assistant 110,
a decision force engine 120 and a job execution engine 130.
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The processing subsystem 105 includes a decision force
assistant 110 configured to receive one or more job requests
representative of execution of one or more projects from one
Or more sources 1n one or more formats. The decision force
assistant 110 1s also configured to parse the one or more job
requests recerved for interpretation using a data parsing
technique. The processing subsystem also 1ncludes a deci-
sion force engine 120 configured to launch one or more
virtual machines on a cloud-based platform based on the one
or more job requests recerved. The decision force engine 120
1s also configured to send one or more job instructions
associated with the one or more job requests to the decision
force assistant via a messaging technique upon successiul
launching of the one or more virtual machines. The decision
force engine 120 1s also configured to enable the decision
force assistant to fetch at least one put file corresponding
to the one or more job 1nstructions from an external storage
repository. The processing subsystem also includes a job
execution engine 130 configured to run one or more web-
based notebooks 1 a sequential manner by importing a
notebook configuration file from the external storage reposi-
tory. The job execution engine 130 1s also configured to
enable the decision force assistant to fetch the at least one
input file for execution of the one or more job requests on the
one or more web-based notebooks. The job execution engine
130 1s also configured to generate a job associated output
upon execution of the at least one input file corresponding to
the one or more job requests on the one or more web-based
notebooks. The job execution engine 130 1s also configured
to generate a job execution status for storing 1n a status
information database based on the job associated output
generated.

The bus 220 as used herein refers to be internal memory
channels or computer network that 1s used to connect
computer components and transier data between them. The
bus 220 includes a serial bus or a parallel bus, wherein the
serial bus transmits data in bit-serial format and the parallel
bus transmits data across multiple wires. The bus 220 as
used herein, may include but not limited to, a system bus, an
internal bus, an external bus, an expansion bus, a frontside
bus, a backside bus and the like.

FIG. 5 1s a flow chart representing the steps mvolved 1n
a method 300 for notebook processing to handle job execu-
tion in cross-cloud environment in accordance with the
embodiment of the present disclosure. The method 300
includes receiving, by a decision force assistant, one or more
10b requests representative of execution of one or more
projects from one or more sources 1n one or more formats in
step 310. In one embodiment, recerving the one or more job
requests representative of the execution of the one or more
projects may 1nclude receiving one or more machine learn-
ing based job requests for training or testing one or more
machine learning models. In such embodiment, the one or
more job requests are received from the one or more sources
which may include, but not limited to, a user or a scheduled
event for triggering the one or more job requests. In one
embodiment, the one or more formats may include at least
one of a voice format, a text format or a combination thereof.

The method 300 also includes parsing, by the decision
force assistant, the one or more job requests recerved for
interpretation using a data parsing technique in step 320. In
one embodiment, parsing the one or more job requests
received for the interpretation using the data parsing tech-
nique may 1include parsing the one or more job requests
using a recursive descent parsing technique, a predictive
parsing technique, a left-left (LL) parsing technique, a
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left-right (LR) parsing technique, a simple left-right (SLR)
parsing technique or a look ahead lett-right (LALR) parsing
technique.

The method 300 also includes launching, by the decision
force engine, one or more virtual machines on a cloud-based
platform based on the one or more job requests received in
step 330. In one embodiment, launching the one or more
virtual machines (VMs) on the cloud-based platform based
on the one or more job requests may include launching the
one or more virtual machines (VMs) on an external cloud-
based platiorm provided by a cloud service provider for
performing one or more cloud computing services. In such
embodiment, the one or more virtual machines are launched
on the cloud-based platform using a corresponding cloud
service provider’s application programming interface (API).
In a specific embodiment, the external cloud-based platiorm
may include, but not limited to, an Amazon Web Services™
(AWS) cloud-based platform, Microsoit Azure™ cloud-
based platform and a Google™ cloud-based platform.

The method 300 also includes sending, by the decision
force engine, one or more job instructions associated with
the one or more job requests to the decision force assistant
via a messaging technique upon successtul launching of the
one or more virtual machines 1n step 340. In some embodi-
ment, sending the one or more job 1nstructions associated
with the one or more job requests to the decision force
assistant via a messaging technique may include sending the
one or more job mstructions to the decision force assistant
via an advanced message queuing protocol (AMQP) mes-
saging technique which listens to an application program-
ming interface to get the one or more job instructions.

The method 300 also includes enabling, by the decision
force engine, the decision force assistant to fetch at least one
input file corresponding to the one or more job instructions
from an external storage repository in step 350. In one
embodiment, enabling the decision force assistant to fetch
the at least one 1nput file may include enabling the decision
force engine to fetch at least one of an 1nput data source file,
at least one machine learning code file, at least one configu-
ration file or a combination thereof. In such embodiment, the
at least one 1mput data source file may include one or more
input datasets associated with one or more real-life business
use cases. In another embodiment, the at least one machine
learning code file may include at least one of a file of one or
more machine learning procedures, a file of one or more
machine learning data models or a combination thereof.

The method 300 also includes running, by a job execution
engine, one or more web-based notebooks in a sequential
manner by importing a notebook configuration file fetched
from the external storage repository in step 360. The method
300 also includes enabling, by the job execution engine, the
decision force assistant to fetch the at least one input file for
execution of the one or more job requests on the one or more
web-based notebooks 1n step 370. In a specific embodiment,
enabling the decision force assistant to fetch the at least one
input file for execution of the one or more job requests on the
one or more web-based notebooks may include execution of
the one or more job requests on a Jupyter™ Notebook,
PyCharm™ integrated development environment (IDE),
RStudio™ IDE, Spark™ Notebook and the like.

The method 300 also includes generating, by the job
execution engine, a job associated output upon execution of
the at least one input file corresponding to the one or more
10b requests on the one or more web-based notebooks 1n step
380. In one embodiment, generating the job associated
output upon execution of the at least one mput file corre-
sponding to the one or more job requests may include
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generating a job execution result delivered to a user 1n a
predefined format for decision making of the one or more
projects. In such embodiment, the predefined format may
include, but not limited to a text format, a voice format and
the like. The method 300 also includes generating, by the job
execution engine, a job execution status for storage 1n a
status 1nformation database based on the job associated
output generated 1n step 390. In one embodiment, generating
the job execution status for storage may include generating
a successiul execution status and a failed execution status.

Various embodiments of the present disclosure provide a
system that interprets the request from the user and auto-
matically parses the mput parameters to run the project in
cross cloud without human intervention 1n processing. Thus,
the system helps 1n automation of the job execution which
not only saves human eflort but also saves time of job
execution.

Moreover, the present disclosed system analyses huge
amount ol mput datasets to understand pattern of the data
learn by 1tself. Also, such a disclosed system provides a
storage option 1 an external storage repository which
enables storage of huge high volume dataset for any ML
procedures and enables communication to the created pro-
cedures 1n a seamless manner via one or more cloud services
provided by the one or more cloud service providers.

Furthermore, the present disclosed system not only
abstracts the model and infrastructure related parameters for
casy use of job submission, but also 1t allows the requests to
be submitted in a simple text or voice commands, changing
the paradigm for submitting jobs and interpreting results.

In addition, the present disclosed system provides a
contextual search option which allows interactive actions to
execute and maps all iteractions. Also, the system uses an
event model to streamline peer-to-peer interactions based on
the request to notily users or recommendations to take next
step actions.

Furthermore, the present disclosed system makes the
search, peer collaboration and job execution all 1n an 1inte-
grated system. This increases seli-service usage resulting 1n
climinating back-and-forth steps between users and data
scientists and provides better productivity of any organiza-
tion.

It will be understood by those skilled 1n the art that the
foregoing general description and the following detailed
description are exemplary and explanatory of the disclosure
and are not mtended to be restrictive thereof.

While specific language has been used to describe the
disclosure, any limitations arising on account of the same are
not intended. As would be apparent to a person skilled in the
art, various working modifications may be made to the
method 1 order to implement the inventive concept as
taught herein.

The figures and the foregoing description give examples
of embodiments. Those skilled 1n the art will appreciate that
one or more of the described elements may well be com-
bined 1nto a single functional element. Alternatively, certain
clements may be split into multiple functional elements.
Elements from one embodiment may be added to another
embodiment. For example, the order of processes described
herein may be changed and are not limited to the manner
described herein. Moreover, the actions of any tlow diagram
need not be implemented 1n the order shown; nor do all of
the acts need to be necessarily performed. Also, those acts
that are not dependent on other acts may be performed in
parallel with the other acts. The scope of embodiments 1s by
no means limited by these specific examples.
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We claim:

1. A notebook processing system for job execution in
cross-cloud environment comprising:

a processor; and

a memory coupled to the processor, hosted on a server

wherein the memory comprises a set ol program

istructions in the form of a processing subsystem,
configured to be executed by the processor, wherein the
processing subsystem comprises:
a decision force assistant configured to:
recerve one or more job requests representative of
execution of one or more projects from one or
more sources 1n one or more formats; and

parse the one or more job requests received for
interpretation using a data parsing technique;
a decision force engine operatively coupled to the
decision force assistant, wherein the decision force
engine 1s configured to:
launch one or more virtual machines on a cloud-
based platform based on the one or more job
requests received;

send one or more job 1nstructions associated with the
one or more job requests to the decision force
assistant via a messaging technique upon success-
ful launching of the one or more virtual machines;
and

enable the decision force assistant to fetch at least
one nput file corresponding to the one or more job
instructions from an external storage repository;
and
a 1ob execution engine operatively coupled to the
decision force engine, wherein the job execution
engine 1s configured to:
run one or more web-based notebooks 1n a sequential
manner by importing a notebook configuration file
from the external storage repository;

enable the decision force assistant to fetch the at least
one input file for execution of the one or more job
requests on the one or more web-based notebooks;

generate a job associated output upon execution of
the at least one 1nput file corresponding to the one
or more job requests on the one or more web-
based notebooks; and

generate a job execution status for storing in a status
information database based on the job associated
output generated.

2. The system of claim 1, wherein the one or more job
requests comprises one or more machine learning based job
requests for training or testing one or more machine learning,
models.

3. The system of claim 1, wherein the one or more sources
of the one or more job requests comprises a user or a
scheduled event for triggering the one or more job requests.

4. The system of claim 1, wherein the one or more formats
comprises at least one of a voice format, and a text format.

5. The system of claam 1, wherein the data parsing
technique comprises a recursive descent parsing technique,
a predictive parsing technique, a left-left parsing technique,
a left-right parsing technique, a simple left-right parsing
technique or a look ahead left-right parsing technique.

6. The system of claim 1, wherein the one or more virtual
machines are launched on an external cloud-based platform
provided by a cloud service provider for performing one or
more cloud computing services.

7. The system of claam 1, wherein the decision force
engine 1s configured to launch the one or more virtual
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machines on the cloud-based platiform using a corresponding
cloud service provider’s application programming interface.

8. The system of claim 1, wherein the messaging tech-
nique comprises an advanced message queuing protocol
messaging technique to listen to an application program-
ming interface to get the one or more job instructions.

9. The system of claim 1, wherein the decision force
assistant 1s configured to register one or more details of the
one or more virtual machines to the decision force engine.

10. The system of claim 1, wherein the at least one input
file comprises at least one of an input data source file, at least
one machine learning code {ile, and at least one configura-
tion file.

11. The system of claim 10, wherein the at least one input
data source file comprises one or more mput datasets asso-
ciated with one or more real-life business use cases.

12. The system of claim 10, wherein the at least one
machine learning code file comprises at least one of a file of
one or more machine learning procedures, and a file of one
or more machine learning models.

13. The system of claim 1, wherein the external storage
repository comprises a cloud storage bucket of an external
service provider, wherein the cloud storage bucket i1s con-
nected via a cloud connector and an executor.

14. The system of claim 1, wherein the external storage
repository 1s configured to store the at least one input file
securely 1n an encrypted mode.

15. The system of claim 1, wherein the job associated
output comprises a job execution result delivered to a user
in a predefined format for decision making of the one or
more projects.

16. The system of claim 1, wherein the job execution
status comprises a successiul execution status and a failed
execution status.

17. A method comprising:

recerving, by a decision force assistant, one or more job

requests representative of execution of one or more
projects from one or more sources 1n one or more
formats;

parsing, by the decision force assistant the one or more

10b requests received for interpretation using a data
parsing technique;

launching, by the decision force engine, one or more

virtual machines on a cloud-based platform based on
the one or more job requests received;

sending, by the decision force engine, one or more job

istructions associated with the one or more job
requests to the decision force assistant via a messaging,
technique upon successiul launching of the one or more
virtual machines:

enabling, by the decision force engine, the decision force

assistant to fetch at least one 1nput file corresponding to
the one or more job instructions from an external
storage repository;

running, by a job execution engine, one or more web-

based notebooks 1n a sequential manner by importing a
notebook configuration file fetched from the external
storage repository;

cnabling, by the job execution engine, the decision force

assistant to fetch the at least one 1nput file for execution
of the one or more job requests on the one or more
web-based notebooks:

generating, by the job execution engine, a job associated

output upon execution of the at least one input file
corresponding to the one or more job requests on the
one or more web-based notebooks; and
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generating, by the job execution engine, a job execution
status for storage 1n a status information database based
on the job associated output generated.
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